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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To obtain the element containing a 
compound having excellent hole transport properties, 
being resistant to crystallization even when made into an 
element and having good heat stability, and being 
excellent in film thinness by using a styryl compound of 
a specified structure. 

CONSTITUTION: A styryl compound of a terphenylene 
derivatie, represented by formula I (wherein R1 to R20 
are each H, halogen, 1-60 alkyi, alkoxyl, 6-180 aryloxyl, 
phenyl, amino, substituted amino or hydroxyl, provided 
that any two adjoining members of them may be 
combined with each other to form a five- or six- 
membered ring; Z1 and Z2 are each H, 1-60 alkyI, 6-20C 
aryl, 7-20C aralkyi or a bond to the adjacent benzen 
ring, and dotted lines 1 and 2 represent that the related 
groups may be combined with each other to form a 
heterocyclic structure) is used for the luminous layer, 
hole injection and transport layer, etc., of an organic 
electroluminescent element. A compound of formula I 

can be obtained, for example, by condensing a phosphonic ester of formula II with an aldehyde 
compound of formula III or IV in the presence of a base. 
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2 5 15 1 WAm.. 1161-23375 0n(ikm.-fS.E\Z 

ismofeco) ^^to-JKiC (II) X« (III) 

[0 0 5 5] 
[ft 2 4] 

★ 

N - N 

A r ' X ^ — A r » - (II) 

O 

N - N N - N 

Ar' II, Ar* Ar* 

O O 

- (ill) 

[0 0 5 6] C^(t», Ar'- ~Ars S,aCA r = tt, ^ bT»7xr:;pa, :>-75^;l/S, t*7x:::;k*, T>K 



[0 0 5 2] f3:E<D':?y3:.=i}V^yymm» C r#uv 

— • :/|/7'U > h( Polymer Preprints). >'-fA>J M 
37 #, ^3-^, «68 I'^-v (1 9 8 8¥) UHiZ. 

[0 0 5 3] 
Ut2 3] 
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(18) #MSF7- 1 3 8 5 6 1 

33 34 

t!iy-^>Sfj;af7>?#ife.n^. m.Wkmt.vxu *tim^v^^\ -m^ ai) xtt (iii)-e«sn-sfl2^«>j 

1-10 <DT;1/^JV». mMWi l ~ l O OZJWn CDj,#:«a| t bT5a> 

^^ri'ixa^^T/s^si^^s^tfsn^.. a [0057] 

I) x« (iii)T«sn^'ffc;'&ti«> »iKJg^tt©t>©* [ft;2 5i 
/7=^ N - N 

< t - BuPBD) 



<0>-^ ;*-^m0^c (CH.) 



N - N 



[0 0 5 8] 




N - N 




N — N 



[0 0 5 9] 



★ ★ [<t2 7] 



H ,C 




[0 0 6 0] UE. ^m\. Phys. Lett, j US 
HI 4 8 Q'^—'J (1 9 8 9¥) »Ci!^SnTViS:r=¥ 

IJfEf©^ifi{cs 1 s i c?^, CdS^^TSt'oi^att;^ 

Srffl VJfdTETLaAMMSRtX^^aA^eS^^^S-^ 

[0 0 6 1] mz. 2^^e«coEL*^^f^»-rsifji^ so 



C H 



*L<«1 0~2 0 0nm<!D«eH©IK)9fc;5:^<k5C> 
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35 

ti\ — mz^-vmrnuMs 0-4:0 ox^, kssio 

-'~10-'Pa, i5ff3ii[0. 0 1~5 Onm/s e c, 

5 0~+ 3 0 CC, Rj¥5nmf4;lJL5Mm 

i?Sb<»5 0~2 0 Onm05jSH«IKI?(c;5:-5.J; 
[0 0 6 2] -^©«aW{CjE?LffiAtSiSIWS. 

%9ttm, ^"f^xMn^m^-^^tz.m-^nmmz^.n 
ihmm.mx.mz^K>mwk^mm^^%^mt\.. ■€-®± 

CO 0 6 3] ll«/iE?LaAfiSIS/5S316»/e 

■r> Bffii£tiftacDEL^TcD«^i:|HHticLTfgJ^L75: 



(19) #0|3p7-l 3 8 5 6 1 

ti^idcvi. ^tc, z:(DiEiimK^mm(r>±.\z. m'Amyt 
mRzsmm=&> Mi3EL*^of^stcoJi-&tiBi«(cLT 

Bim ^^m. jEn&xmmm. mmo>mizipn-r^<i 

^/S^aAB/»«*^ ^7S:«. E L^^©fl5S&(COV> 

mizLT. mm, jEnmxmmm. m^m^mkwt»:k. 
10 cD-fe, ;zff>^^m<o±\z, mi'fsM{t^mti^?>fsi^mm: 

^7.}f>=i-bmf3:i£\z^r}mmvx, n^f-rnxm^m 

'A^>'^z:(D±\Z, Ita^HuiBELI^^Of^lSO;®-^ 
tm^^\ZVXm\f^Z.t\Z^r). WS®EL3^T*<#S 

^je{cLT> mm. mi^Bxm. %i^m. m^mxtSim 
m, mm(Dm\zi^mhx^^^^, 

[0 0 6 4] c:cDj;3trbT#enfc*5iW<0*«EL 

m^ic, it«t«ffisffliin-r^«-&tctt, mm^+, mm 

[0 0 6 5] 

'A\Zm-tKP5'^\zU':>X7.'f-^)}Vrs.yi\:^m (1) & 

[0 0 6 6] 
[fl:2 8] 
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(20) 



37 



#51^7-1 3 8 5 6 1 





o 
o 



o 










CO 



tC2 

o 






A 




[0 0 6 7] 4, 4' -HX (>^a^;?^^;0 -1, 

1' :4', 1" -^^™:7xri;i/8. 3 g (o. 0 2^;W 
arMU^KhUX^'JUO. 6 g (0. 0 6 4^;W 

iK«l 0 g (fR^9 4%) , gS.-^l 5 8-1 6 Ot:'^^ 

2p : ^ (TMS) , mm : CDC 

5=7. 1-^7. 3 p pm (m, 1 2 H, tp.t>C05^ 

(5=4. Oppm (q. 8 H, X h^^S^SoO - C H 2 (7) 
H) 



j5=3, 2ppm (d, 4H, ^^P-CHz iJ>y^^)>^ 
(DYi, J = 2 GHz) 
^ (5=1. 2 p pm ( t, 1 2H, Xh4^v'S<^-CH3 CD 
H) 

T$)o7tc ^:(^4^x^>mxx^;]/i. 9 g (o, o 

0 3 5^jW . 4- (N. N-$^>^a:X;PT^/) 
XT^VT^t: H2. 5 g (0. 0 0 9 1 mSti U »i7 A t 

-:/h4^>^F0. 8 6 g (0. 0 0 7 7^;i/) 
;k*:=*^->H (DMSO) 3 0^^)^)yhMzmmi^. ^ 

m (2 0-2 5 1:) jcTHiS^ii:^o n^ntcKmm^ 

—mm^. :^ ^y—)V4 o ^ u u y h;^^:* 1 0 ^ u 
50 \^xn^ntc^m^i^^)ts^)vti'7M.\zxmm\yrz,o ^ 
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(21) 

39 

coiK«. n^nTz-n^mmtf^mi. 5 g mm^ 5 

%) , MM2 7 2. 5 — 2 7 4'C-e£feo&. SSfc. 

fc, fuh>mmm.^m CH-NMR. »Jp:5^h9 
^^;l'->^> (TMS) . mm: CDC I3 D fiiRtCOiie 

(5=6. 9~7. 6 p pm (m, 4 4H, cfJ-D>5' -7x— 1/ 

-eafeofc. 7n3fl5i'«fK>iig* C ( ) ttW-j¥«3 , CssH lo 

C : 90. 7 2% (90. 5 9%) 
H : 5. 5 7 % ( 5. 7 7 %) 



!^gl¥7- 1 3 8 5 6 1 

40 

N : 3. 7 1 % ( 3. 6 4 %) 

m/ z = 768 (M* :z = l), 384 (M^* : z = 

2) 

(1) *?»&nTViSj:tj&««^$nfc, 

[0 0 6 8] SBgpJ2~7 
XX^;V&^iai;^rj;5lC^Afc:«WS> fij&PJl 

[0 0 6 9] 

[«1] 
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(24) 



7-138561 



mmm 




it ^ m <^ m m 




ift ct:) 


2 


(2) 


(lifem^fc) 


232^23 4. 5 


3 


(3 ) 




3 1 4. 5 — 3 i 6 


4 


(13) 


*uS/> -Us >*](► 

(#*i^^) 


3 0 0 < 


5 


(14) 


(WBit:^) 


2 S 4-2 8 5 


6 


(15) 




3 0 0 < 


7 


<16> 




3 0 0 < 



46 



[0 0 7 2] mmm i (.Si^um t bTCD«^t=f) 

2 5mmX7 Sramxi. 1 mm©:^ ^XS«±{Cil«S 
10 0 nm© I TO« Sr^lt 

A=s^ >^—)-'>3i-)i^m) izxmmmmi 5 o'er 

N, N' -fcfX (4- pf.^}Vyx.=lJV) -N, N' -v' 
7x:rjl'- CI, 1' -If^xnjW -4. 4' -i^Y 
5> (KT> TPD (P) tm-r. ) !fe2 0 0mgA 

ixn^ntcit-^m (1) T«$n-&4, 4" -hx 

C2- {4- (N, N~pyjL=:.JVrs.y) 7x::::;H 
tf— ;W -1. 1' :4', 1" -5'-7x-;k (DP 
AVTPtlg-ro ) *2 0 0mgAnfc, 

[0 0 7 3] J^CV^T. XS1f^&4X 1 0 P aTMJEb 40 

fccD'fe, TPD (p) <Dx-:>rz.mmmm'^-h\zmnv 

T2 1 S-CSTftlf^U, ^«ri^m 1~0. 3 nm/#T 
TPD (P) S:^«fLTKP6 0 nmCDTPD (P) S 

fCbTiaWfcTPD (P) lEdfLftAlftMSfcRS 
•rs. ^ti-e, DPAVTP(DA-^fc:MBB5!jDf^3)^-hiC 
mrnVTS 5 O-CSTSnJ^L, ^^jSSO. 1~0. 3nm 
/fJ'TilBTPD (P) Ji<D±fciE^L.TI!IJ?4 0nm 

[0 0 7 4] 'Aiz, z.n^2m<r>mm<&m^mmvftm so 



X X V X b Tsat»«*>'i'^- 

ux ;w T;k5-'i7A (KT, aiq 

3 tUg-r. ) S2 0 OrngSAnr^SWiCT^lfL' 

ymo^mmm-^—vtm'y'i'v—B o omgSrAnfc 

5'>i/XT->«A*X^r.y hi:S:*^«ftCS«fbfc, ^© 
m> *^«& 1X10-^ P aSTMffibfc. MJEm, A 
1 Q3 *Anfc5«^-hS2 7 0'C*t?ttII^U il«fjt« 
0. 1-0. 3 nm/#T^7tll±tCA 1 qs&^«LT)P 
i?2 0nm©Ala3 if («TaEABtC«3) SKtt 

mmm. inm/i&xmi^mm-^'t*:^t:wm\z-^ir^iy 

'>AU4^>ADcDJi?-hira«bT^«Jiftl. 4~2. 0 
Alas S±tclliJ¥l 5 0 nm<DV5^^S^»!7A 

W4V*BJ*L'fct;i5, «8S«J**n5. QSUTV'^ 

T/cm^ (Z)«SS*^Sin, tr-i^i&ft5 0 0 nm©*m 
"SfeSiificO^^^lifc. ClcOii^cOJWMas 2 c d/xD? 
t7afeO, ^>tS6*ttO. 4JP-^>/W7?2feofc. #6n 
fc5!?fc«> DPAVTPOHffS^ (A'-- ..x = 500 
nm) ttSl^— ife-r5Clt*>5DPAVTP35^SO^* 

tmm-^nit. ^^htcm^f-xz-D^^x, ±%^>\zvm.h 
itm^. -*rnmmm\^x^mmft^z.L-fs.<. 

fmrn-ffltm^nx^^^t^. 

[0 0 7 5] iijg0!i2~7 {mmmt.\^x(Diim) 
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(25) 



4r 



iic*v5T. mytmnhvr^2miz^'rit'^m * [oore] 

m 2 ^ 



#li¥7- 1 3 8 5 6 1 



mmm 




M EE. 












(V) 


(nA/cm*) 


(cd/n*) 




2 


(2) 


8 


2 0 


1 0 0 




3 


(3) 


7 


3 5 


2 1 0 




4 


(13) 


7 


4 0 


1 8 0 




5 


(14) 


6. 5 


2 5 


1 0 0 




6 


(15) 


5. 6 


2 5 


1 3 0 


n 


7 


(16) ■ 


7. 5 


3 5 


3 0 0 





[0 0 7 7] »6nfc*^a, s^'l'tcsscffbifc a? 

[0 0 7 8] *i5gCSJ8 (iE?LaAliSI«»tUT®i» 

2 5mmX 7 5mmxl. lmm©^f9;^SS±(r, IT 
OSilifSlCTl 0 0nm©;pSTSiKb&%O CHO 

YA («) » 'tmm^m^m.iivn:, ^v^-c, 
z.0mm^nM:m.^vv/oz H5-fxhu<>/t- c-y- 

/^J><Dr)V3.~^Am^ (A 1 q) &2 0 OmgA 
n. S7tSiJ0^U:/5'>MJl^-MCiE?LaA*Ji|sf MB-^ 
tf (2) ] ^2 0 0mgAnT*^«Sl X 1 0 " P a 

^•vmmvtz. ^(DW:> ^b-a-ti (2) Aoo^mvi^-h 

£ 3 3 O'C^TSPf^b, 1 ~0. 3 nm/#T ^ 

[0 0 7 9] m^-c. z.n^M^m^K>mKnii-rz.tf3: 

<, iEfLaA»±{r. 3»53^-h<tDA 1 qS^ 



}4 240~250'C, mm^Stm. 2 ~0. 4 n m/#, 

ofy'ymom.m.tam^-hiz-rif^zy'^AV^-yi s 
h\zm5 0 omg^mmvft. 2 x 1 

O-" P aS-e«ffib, ±|B7^' 5;^>h«:a]ftLT®€r 

^^ji^o. i~o. 2 nm/#-e, rawt t) 5 

h Jal^b Vif^>"i?A^mrai« 1 ~ 2 nni/#Tll 

mm^m^m±\z 1 5 0 nm«g^ifL*finj«®tL 

IttSiS8 VSBiaoUfciiem, «M5J«2 OmA/cm^ 

tt8 0 0 c d/m^ , ^^*m. 6;i'-p^>/'wrab 

[0 0 8 0] Sl«fi^9~l 1 (IEILftAlft2l«!Ki:bT 

mmm8\z^\^^x. m.ji&AmmtVTm3m\z^t^ 
^m^m\f>rc^tm-\t. mmms t.mmizvxmmv 
^(Di^w^^msmz^t. 

[0 0 8 1] 
[^5] 
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(26) 
US* 



#ll¥7- 1 3 8 5 6 1 

50 







S EE 










(V) 


CmA/cn') 


(cd/a*) 


9 


(3) 


1 0 


5 0 


1. 0 0 0 


10 


(14) 


7 


4 0 


1. 4 0 0 


11 


(15) 


8 


3 3 


9 8 0 



[0 0 8 2] ^^'&<DMi-tmwmit<D7.^^i)V7s.yi\:-^m^^^ 
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